Aging and the osteogenic response to mechanical loading.
The osteogenic response to mechanical stress is blunted with aging. It has been postulated that this decline in responsiveness is related to (a) a limited ability to engender the strain necessary to reach the bone modeling threshold, due to decreased muscle mass and strength, and/or (b) a decline in certain hormones or growth factors that may interact with mechanical signals to change the sensitivity of bone cells to strain. There is reason to believe that both of these factors contribute to the reduced ability to increase bone mass through exercise with advancing age. Weight-bearing endurance exercise and resistance exercise have both been found to increase bone mass in older women and men. However, exercise training studies involving older individuals have generally resulted in increased bone mineral density only when the exercise is quite vigorous. There is also evidence that the osteogenic response to mechanical loading is enhanced by estrogens. Whether age-related changes in other factors (e.g., other hormones, growth factors, cytokines) also contribute to the reduced responsiveness of the aged skeleton to mechanical loading remains to be investigated.